Objective: The identification of the time trend of physical activity can help in the evaluation of the effectiveness of programs aimed at the promotion of physical activity at the population scope. To analyze the temporal trend of leisure time physical activity in adults living in the city of Curitiba (Brazil), from 2006-2015.
INTRODUCTION
Presently, the lifestyle of populations is changing, with reduced levels of participation in physical activity (PA) and increased time spent on sedentary behaviors. The transition to reduced levels of PA is admitted as one of the main contributors to the increase in the global burden of chronic diseases [1] [2] [3] .
Physical inactivity is a risk factor for chronic diseases, which account for over 60% of all deaths worldwide, predominantly in underdeveloped countries 4 . Recent estimates suggest that nearly 5.3 million deaths per year worldwide 5 and 300,000 deaths per year in Brazil 6 are attributed to physical inactivity. Despite global concerns regarding the population's physical inactivity and rapidly changing patterns of work, transport and recreation, monitoring PA participation is only carried out in some countries and is restricted to specific locations, creating gaps in knowledge in relation to the temporal trends of this practice within and between countries 7 . Tracking the trends in relation to PA participation is particularly important in developing countries as they suffer from the double burden of communicable and noncommunicable diseases and face the additional costs of treating both.
In order to provide the country with an effective instrument to monitor determinants of chronic noncommunicable diseases, the Brazilian Ministry of Health implemented the Surveillance of Risk Factors and Protection for Chronic Noncommunicable Diseases by Telephone Inquiry (Vigitel) in 2006. Since then, Vigitel has actively provided data from the federal and state capitals of Brazil and the Federal District on the main determinants of chronic diseases in the country, including indicators related to the practice of PA 8 . Some national time series analyses of PA participation have already been conducted 9, 10 , but little emphasis has been given to investigations in each Brazilian capital. Comprehensive studies of the temporal trend of leisure-time PA participation in the city of Curitiba were not found in the literature.
The capital of Paraná is an avant-garde city, recognized on a global level for its public policies in the area of public transport and urban planning 11 . The temporal trend of participation in PA can help to evaluate the effectiveness of programs aimed at promoting PA in the population context for the city of Curitiba. Therefore, the present study analyzed the trend of participation in PA during leisure time of adults living in the city of Curitiba, Brazil, from 2006 to 2015.
METHODS

STUDY SAMPLE AND DESIGN
Curitiba is the capital of the state of Paraná and has a high level of human development (0.823) 12 . Its population is estimated at 1,893,997 inhabitants, making it the most populous city in the southern region and the eighth most populous city in Brazil 13 . It is internationally known as the "ecological capital" and has several appropriate spaces destined to the practice of PA.
This serial cross-sectional study examined Vigitel secondary data from 2006 to 2015 for the adult population (≥ 18 years) living in Curitiba. The methodology employed by Vigitel to obtain the analyzed information can be accessed in previous publications 14 .
The sampling procedures employed by Vigitel aim to obtain, in each capital of the Brazilian states and the Federal District, probabilistic samples of the adult population residing in households served by at least one fixed telephone line. As this was a telephone interview, free and informed consent was replaced by verbal consent obtained during telephone contacts with the interviewees. The Vigitel project was approved by the National Committee of Ethics in Research for Human Beings of the Ministry of Health, under protocol No. 749/2006.
In the segment from 2006 to 2011, Vigitel established a minimum sample size of 2,000 individuals aged 18 and over for the city of Curitiba to estimate, with a 95% confidence coefficient and a maximum error of about 2 percentage points, the frequency of any risk factor in the adult population. From 2012 to 2014, due to technical adjustments related to data collection, the system chose to reduce the minimum sample size to 1,600 individuals, raising the maximum estimate error to about 3 percentage points for the population as a whole and 4 percentage points in specific estimates 15 .
The team responsible for the interviews involved approximately 40 interviewers, 2 supervisors and 1 coordinator; received prior training and was supervised during the operation of the system by researchers from the Center for Epidemiological Research on Nutrition 
VARIABLES
The variables of central interest of this study were related to the participation of adults in leisure-time PA. To determine the frequency of this participation, the Vigitel survey question was used: "In the last three months, did you practice any kind of physical exercise or sport? (Yes No). '' The weekly frequency was determined by the sum of the days in which there was PA participation, based on the question: "How many days per week do you usually practice physical exercise or sports?". The answers to the weekly frequency were divided into four categories:
• every day;
• 5 to 6 days; • 3 to 4 days; • 1-2 days a week.
The concept of "active in leisure time" was attributed to the participant who confirmed performing any amount of leisure-time PA at least once a week in the three months prior to the survey; "Inactive" was attributed to the respondent who did not perform any amount of leisure-time PA at least once a week in the three months prior to the survey.
The term "temporal tendency" was used according to Antunes and Cardoso's definition 16 , as a behavior of the historical series that affects the variable of interest over time and can be positive when it indicates growth, negative when it indicates reduction or stationary when there is no statistically significant variation.
DATA ANALYSIS
In order to infer reliable estimates for the total adult population of the city of Curitiba, the post-stratification weight calculated by the rake method was used, allowing the use of population estimates in the inter-census period. This method uses interactive procedures that take into account successive comparisons between estimates of the distribution of each sociodemographic variable in the Vigitel sample and the total population of the city. These comparisons culminate in the finding of weights that, when applied to the Vigitel sample, equate the sociodemographic distribution with the estimated distribution for the total city population for the same year 8 .
The first analyzes of the data were descriptive in order to provide the base reference for the variables under study. The temporal variation was analyzed by Prais-Winsten regression, using the prevalence rates of PA indicators as dependent variables and the year as the REV BRAS EPIDEMIOL 2019; 22: E190059 independent variable. Annual variation rate and 95% confidence intervals (95%CI) were calculated for each variable. Significant changes in PA indicators were indicated when regression coefficients were significantly different from zero (p <0.05). All analyzes were performed using the Stata MP statistical package (version 13.0).
ETHICAL ASPECTS
The Vigitel project was approved by the National Commission of Ethics in Research for Human Beings of the Brazilian Ministry of Health. Free and informed consent was obtained orally at the time of telephone contact with the interviewees. The database is public, available online at http://svs.aids.gov.br/bases_vigitel_viva/vigitel.php and does not allow interviewees to be identified. The average percentage was 12.9% higher for men (p = 0.03). The percentage of active adults fluctuated in age for both sexes, with a tendency for the number of active to decrease with increasing age. However, in some periods, such as in 2007, 2009 and 2010, leisure-time PA in women 60 years and older was more prevalent.
RESULTS
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Overall, the rate of change in active people during leisure-time in the city of Curitiba resulted in a steady trend (Table 1) . Regarding men, when the analysis was stratified by age groups, they tended to grow for the age groups of 18 to 39 years and 60 years or older, with a growth of 1.70% per year (95%CI 0.18 -3.23) and 1.93% per year (95%CI 0.35 -3.5), respectively. Figure 1 shows the relative distribution of participation in leisure-time PA by adults living in Curitiba. A higher prevalence of leisure-time PA among men (58%) is noticed when compared to women (46%); trend of stability of the prevalence rates of leisure-time for the population as a whole; trend of stability of the prevalence rates of leisure-time PA for the population as a whole; stationary trend among men and growth trend for women. Figure 2 shows the prevalence of leisure-time PA according to the weekly frequency distribution of activities which is stratified by sex. Most active women (39%) and most active men (30%) performed activities 3-4 times a week. Activities with a minimum frequency of 1 to 2 times a week were proportionally lower in active women (31%) than in men (39%) (p = 0.04), but there was a tendency to reduce activity for the weekly frequency of activities (-3.75% per year; 95%CI -6.72 --0.67) and increase in daily activities (7.42% per year; 95%CI 4.57 -10.38). There was a steady tendency for weekly activity frequency in all categories among women.
DISCUSSION
Temporal evidence suggests changes in leisure-time PA participation behavior in the city of Curitiba from 2006 to 2015. In the stratification according to sex, the temporal trend REV BRAS EPIDEMIOL 2019; 22: E190059 behaved differently between men and women. An annual growth trend was observed among women and a steady trend among men.
The catalysts for changes in the level of PA in the female population of Curitiba can be partly attributed to national and local PA promotion incentive programs. An example of local intervention is the implementation of the CuritibAtiva 2008 Program 17 , proposed by the government of Paraná to encourage the practice of PA and develop educational campaigns aimed at the adoption of healthy lifestyle habits. However, the confirmation of aspects related to changes in lifestyle requires specific approaches. Although the analyzes highlighted the trend of leisure-time PA growth among women, men still make up the majority of the active population in this city. This higher male prevalence is in agreement with previous studies [18] [19] [20] [21] . Thus, even in view of the positive growth trend of women active during leisure-time, the results of the present study suggest disparities regarding the opportunities offered to them in relation to spending their leisure time on PA, and may even infer that women need greater encouragement and opportunities to spend their free time on AF, without affecting what is offered to men.
The results found in the literature for the association between PA level and age are in agreement with the results of this study, which revealed consensus with the occurrence of an inverse relationship of this phenomenon 4, 9, 10, 22 . It is possible that chronic diseases, typical of aging, increase functional limitations, physical dependence and the need for care to perform daily activities, creating a vicious circle where diseases and disabilities reduce participation in PA and, in turn, have adverse effects on functional capacity, aggravating deficiencies and dependencies caused by chronic diseases 23 .
The current scenario of aging of the Brazilian population shows that women have a tendency for greater longevity when compared to men 12 . Thus, the annual growth rate of participation in leisure-time PA among women is in line with the guidelines of the World Health Organization, which recommends maintaining PA for the healthy transition from adult to elderly 23 .
There is strong evidence that older, more physically active people have lower all-cause mortality rates, better organ function, greater personal independence, better cognitive function, and benefits in the control, treatment, and prevention of chronic noncommunicable diseases 22 .
Thus, some national public policies were implemented to promote the health of the Brazilian population through the practice of PA. The Health Academy and Outdoor Academies programs are examples of health promotion and care production strategies that work with the implementation of public spaces equipped with infrastructure, equipment and qualified professionals to promote the practice of PA. However, as these actions are carried out in fixed locations, they often make it impossible for users to join due to their distance from their homes.
In this study, an increased tendency or activities performed with daily frequency and a decrease of activities performed once or twice a week in men was observed. This behavior is characteristic of the increased regularity of PA and positively reflects the increase in the weekly volume of activities and, consequently, the increase in health benefits 22 . However, it is necessary to highlight that in Curitiba's adult population as a whole, the percentage (38%) of PA participants with minimum weekly frequency (1-2 times / week) is still high.
A study conducted by Lima 21 , interested in the behavior of sociodemographic and personal factors that determine the level of PA of 52,779 adult Brazilians, showed that people with PA classified as "insufficient" had a low weekly frequency as a common characteristic.
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In addition, according to the author 21 , the hypothetical increase of one session per week without changing the duration and type of activity was enough to raise the PA level from 90% of participants from "insufficient" to "sufficient". Thus, efforts to increase the weekly frequency of leisure-time activities appear to be plausible to achieve global PA goals. However, a more important step than meeting the goals recommended by PA guidelines seems to be to motivate inactive people to become minimally active [22] [23] [24] . Compared to other studies, it was observed that the analysis of PA temporal trends in the city of Porto Alegre, from 2006 to 2012 25 , showed a 3.5% (p = 0.03) growth among men and a reduction of -1.8% (p = 0.03) among women in relation to leisure-time PA. In that study, activity during leisure-time was the condition given to people who reached or exceeded the PA goal of 5 days or more per week with 30 minutes or more per day.
More recently, time series analyses of PA in adults from southern Brazil from 2006 to 2013 26 showed an increase in leisure-time PA from 32.6% in 2009 to 38.3% in 2013 (p <0.05). In the same period, there was a reduction from 16.6 to 11.4% among women (p <0.05).
The methodological description of that study did not make it possible to identify the analysis model employed, and active during leisure-time was the condition given to people who reached or exceeded 150 minutes per week of mild or moderate intensity PA or at least 75 minutes of vigorous intensity PA. According to Hallal et al. 9 , the temporal trend of leisure-time PA in the Brazilian capitals and the Federal District between 2006 and 2009 was stationary, ranging from 14.7 to 15.2% (p = 0.36) for the period. Subsequently, they redid the analysis by extending the examination period (2006 to 2012) and detected an increase in the participation of leisure activity for the same population 27 . The differences found in the comparison between these studies and this one can be explained, in part, due to the methodological variations, thus the direct comparison between the studies should be treated with caution.
Internationally, data on time trends in PA in developing countries are scarce. Recently, a systematic review 28 proposing to verify the temporal trend of PA in sub-Saharan African countries did not find any representative or temporarily sequenced data for the region that would allow direct comparisons with this study.
On the other hand, another systematic review 29 of temporal PA trends found that over the past decade, adults from developed countries have tended to increase leisure-time PA levels. In this context, the female stratum living in the city of Curitiba is aligned with the international trends of more developed countries.
Another reason for this growth trend among women may be related to the development of policies and actions of the Ministry of Health 6 aimed at monitoring and reducing the prevalence of chronic noncommunicable diseases, whose incidence is accentuated in older people. Nevertheless, health-promoting PA recommendations are not the only reason people should be active. People should be encouraged to be active for any reason that is meaningful to them 21 .
Some methodological limitations are inherent in population PA analyzes. In particular, the measurement error is considerable when it is associated with the volume of self-reported PA, since PA encompasses different modes of execution and the ability to meet recall demands is limited 30 . In order to minimize this occurrence, Vigitel established information quality control with inquiry management 31 . It can be confirmed that fixed telephone network coverage is not universal, which may influence the sample representativeness. The use of post-stratified weights seeks to minimize possible sociodemographic differences in the population of Curitiba. The timing of this historical series may not have allowed the detection of some time variations of uniformity or small magnitude.
The strong points of this study include temporal sequence information from a large sample of Curitiba's population and their participation in leisure-time PA, detailing temporal movements from 2006 to 2015 regarding the amount of people active in leisure-time and the characteristics of the activities practiced. This study provides relevant evidence, especially for health professionals and agents interested in planning and promoting leisure-time PA for the population of Curitiba, in order to reinforce actions designed to encourage people to be more active in their free time and reduce inequalities regarding access between the sexes and different age groups. Last but not least is the maintenance of monitoring services for population participation in leisure-time PA in the city of Curitiba, as a necessary service for health promotion and prevention of chronic diseases of Curitiba.
CONCLUSION
The results of this study highlight a growing trend in the prevalence of leisure-time PA among women and a steady trend among men in the city of Curitiba from 2006 to 2015. Despite this positive outlook for leisure-time PA growth in women, there is still a need to broaden the incentive policies for leisure-time PA participation. Worryingly, approximately 50% of Curitiba's resident population still needs to be reached. The success of the indicatives facing the problem can be monitored through the continuity and periodicity of Vigitel, allowing the implementation of actions based on the observed changes.
